Nanotechnology has started to become an extraordinary value in the field of dental sciences. At the same time, continual refinement of traditional methods, developments of improved materials and advanced medications, and pharmacological approaches have enhanced dental care methodology and technique. The physical-chemical properties attained by dental materials with nanometric particles reinforced have augmented the efficiency of dental materials. This article gives an introspective review of the applications of molecular engineering techniques to the dental sciences, and how these new techniques are contributing to the development of new dental materials and improve the existing materials. These new techniques of reinforcing nanosilver in acrylic resin offer an array of possibilities of bearing enormous impact in the physical and biological property of the denture base material. Development of such novel materials can be directly applied in the dental profession.
INTRODUCTION
Nanotechnology is a rapidly growing field in modern research dealing with design, synthesis, and manipulation of particles structure ranging from approximately 1-100 nm. Nanomaterials have a broad range of potential applications in humans, and for dentistry, in particular, there has been wide acceptance. [1] Bactericidal properties of silver have been in use in the field of medicine and dentistry. It has been used in as wound care, burn care, bone prostheses, reconstructive orthopedic surgery, cardiac devices, and surgical appliances. The antibacterial and antifungal property of the silver or silver compounds is proportional to the amount of released bioactive silver ions (Ag + ). Nanoparticles of a size smaller than 100 nm are insoluble particles. Nanosilver particles (AgNPs) property has better antimicrobial activity due to their higher surface area to volume ratio. [2] Many nanoparticles have been incorporated into materials used in dentistry. Among them applications, we find silver nanoparticles being reinforced with the existing materials such as dental filling agents, adhesive, and acrylic denture base. The silver nanoparticles exhibit good antiwear, antibacterial, and antifungicidal properties due to their improved chemical structure. [3] 
ACRYLIC RESIN
Since the introduction of polymethyl methacrylate (PMMA) by Wright in 1937, it has been used as the main polymer for the fabrication of denture base. [4] This material is not ideal but has optimal properties such as its low cost, low weight, and acceptable esthetics that are responsible for its popularity. Insertion of acrylic appliances also may affect the pathogenicity of the biofilm forming bacteria. The activities of microorganisms such as Lactobacillus case i, Lactobacillus acidophilus, Streptococcus sobrinus, and Streptococcus mutans in biofilm on dentures and orthodontic appliances may Review Article contribute to dental caries, gingival inflammation, and periodontal disease. [5, 6] Mechanical cleansing of the appliances is useful in reducing the accumulation of plaque and biofilm formation, mainly with the adjunctive use of antimicrobial solutions. [7] However, such measures generally rely on the consistency of patients, and may not be most favorable in geriatric and handicapped individuals. Consequently, an additive that robustly enhances the inhibitory effects of the acrylic prosthesis, while maintaining its biocompatibility, is highly enviable. [8] PMMA incorporated with nanosilver has been reported to reduce adherence and inhibited growth of microorganisms. [9, 10] The PMMA incorporated with nanosilver are also reported to be noncytotoxic and nongenotoxic. [11] NANOSILVER AS POWERFUL ANTIMICROBIAL
The potent reinforcement of nanosilver in PMMA is used as the antimicrobial agent. The effect of nanosilver as antibacterial, antifungal, and antiviruses.
Nanosilver as antibacterial
Nanosilver is a powerful antibacterial effect against a broad spectrum of Gram-negative and Gram-positive bacteria including antibiotic-resistant strains. [12, 13] The potential antimicrobial effects of silver nanoparticles against infectious organisms including Escherichia coli, Bacillus subtilis, Vibrio cholera, Pseudomonas aeruginosa, Staphylococcus typhus, and Staphylococcus aureus. The biomechanics of silver nanoparticles is not scientifically proved and is a debated topic. [14] But, many theories were put forth on the possible mechanism for the antimicrobial action of nanosilver. The probable mechanisms of action are: 1. Nanosilver exhibits an extremely large surface area thus the interaction or contact with bacteria is better. These silver nanoparticles adhere to the cell membrane and easily penetrate the bacterial cell wall. [15] 2. Bactericidal property of nanosilver particles is by the attack of the respiratory chain in microbial mitochondria. [16] 3. Nanosilver interacts with sulfur containing proteins causing disruption of the microbial cell membrane. [17] 4. The nanosilver acts on the surface of microbes having phosphorus-containing compound like DNA, thus inhibits their functions. [18] 5. The bactericidal activity is enhanced when nanosilver releases Ag + ion inside the microbial cell which may create free radicals and induce oxidative stress. [19] Nanosilver as antifungal Nanosilver is an enhanced and fast-acting fungicidal property against a broad spectrum of fungi including genera such as Aspergillus, Candida, and Saccharomyces. The mechanisms of the fungicidal activity are similar to that of the antibacterial actions. [20] Nanosilver as antiviral
The antiviral property of diameter nanosilver is by inhibition of HIV-1 virus replication. [21] It is evident that. Biological and physiochemical properties are due to the size-dependent antiviral activity of silver nanoparticles. Thus has potent as antimicrobials and therapeutic agents and is evident in the HIV-1 virus. [22] MECHANICAL PROPERTY OF NANOSILVER Several investigators have proved that low concentration silver nanoparticles have improved the mechanical properties of acrylic resin thereby enhanced the denture strength. 25% silver nanopowder incorporation into acrylic resin improved the thermal conductivity by 4.5-fold but proved to diminish the tensile strength of the material by 35%; thereby increasing the susceptibility of denture fracture. [23] Thermal conductivity of acrylic resin Thermal conductivity is an important property of denture base material as the effect of temperatures of the food gives good patient satisfaction. [24, 25] According to Kapur and Fischer, the thermal conductivity of denture base has a significant effect on parotid gland secretions and subsequently taste sensation. The temperature of palatal soft tissue influences parotid secretion. Thus, metal bases are used. However, due to the poor thermal conductivity of denture base the secretions are not influenced. [24] Thermal conductivity not only enhances the patient satisfaction but due to the lack of thermal conductivity to the underlying tissue, the thickness of the oral mucosa becomes compromised and get affected on occlusal loading. [26, 27] The difference of coefficient of thermal conductivity, acrylic denture base has been replaced with metal base. [24, 28] However, having metal base has its own disadvantages such as increased weight, difficult border molding, difficult relining, poor esthetics, and high cost. [29] Considering the difficulties of metal bases, the acrylic has been incorporated with different metals namely silver, [30] alumina, [31] and tin. [32] Silver has a high coefficient of thermal conductivity. So, spherical nanosilver fillers are added to significantly increase the thermal conductivity of PMMA. [33] TENSILE STRENGTH According to Marei et al., 5 volume % of metal powders is added to PMMA could improve thermal conductivity, impact strength, compressive strength, and warping [32] and the tensile strength of the material might decreased.
ESTHETICS
With the invent of nanotechnology, the incorporation of nanosilver particles has been preferred for improved processing and smoother and glossy surfaces in the denture base.
[34]
DENTURE SOFT LINERS
Soft liner materials are usually used for denture relining to equalize the load distribution onto soft tissues during the action. Soft nature of the material improves the comfort of denture wearers and increased support to the prosthesis. They are primarily used in patients with an atrophied ridge, knife edge alveolar ridge, and thin mucosa as they have low tolerance to the load applied by the dentures. [35, 36] In vitro studies covering longer time periods show that the use of soft liners might intensify the formation of fungal biofilms. [37] [38] [39] Candida albicans colonization in denture liners is due to the presence of saliva and serum pellicles. [40] [41] [42] [43] Colonization begins with fungal adhesion to material surfaces and then penetrate. [38, [44] [45] [46] This property of the material is most unfavorable thus reduces efficient denture disinfection. Various reports have confirmed the biocidal effectiveness of AgNPs and resist microorganism to proliferate. [47] [48] [49] [50] [51] [52] [53] [54] Incorporation silver nanoparticles to soft lining materials have triod properties like coefficient of friction, frictional force, and retention characteristics of elastic attachments. Such kind of triod properties of the material along with the increased wettability of silicones and acrylics, adhesion of the bacterial flap on to the denture surface is impaired, [55, 56] and this poor wettability can influence the growth of friction between the materials and the mucous membrane and denture with saliva. This kind soft liner are used support and retention of dentures by its elastic friction attachments thus gives the cushioning action from implant overload. [57] [58] [59] [60] The incorporation of the silver nanoparticle of range 20-40 ppm improves the bond strength, sorption, solubility, and hardness with the antifungal efficacy of the soft liners. Thus, the materials with silver nanoparticles composites exhibit the superior properties with enhanced antifungal efficiency. [61] CONCLUSION Recent technology of nanomaterials enhances the scientific innovation and clinical technological changes in the field prosthodontics. This review article enlightens us the recent technique of incorporating of nanosilver particles in prosthodontics enhances both the biological and the physical property of PMMA material. Further studies are needed to overcome their disadvantage to improve the decrease in the tensile strength of the material on incorporation of nanosilver.
